Cloning and characterisation of rosmarinic acid synthase from Melissa officinalis L.
Lemon balm (Melissa officinalis L.; Lamiaceae) is a well-known medicinal plant mainly due to two groups of compounds, the essential oil and the phenylpropanoid derivatives. The prominent phenolic compound is rosmarinic acid (RA), an ester of caffeic acid and 3,4-dihydroxyphenyllactic acid. RA shows a number of interesting biological activities. Rosmarinic acid synthase (RAS; 4-coumaroyl-CoA:hydroxyphenyllactic acid hydroxycinnamoyltransferase) catalyses the ester formation. Cell cultures of M. officinalis have been established in order to characterise the formation of RA in an important diploid medicinal plant. RAS activity as well as the expression of the RAS gene are closely correlated with the accumulation of RA in suspension cultures of M. officinalis. The RAS cDNA and gene (MoRAS) were isolated. The RAS gene was shown to be intron-free. MoRAS belongs to the BAHD superfamily of acyltransferases. Southern-blot analysis suggests the presence of only one RAS gene copy in the M. officinalis genome. The enzyme was characterised with respect to enzyme properties, substrate preferences and kinetic data in crude plant extracts and as heterologously synthesised protein from Escherichia coli.